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Introduction: While reports from individual hospitals have helped to provide insights into the 
causes of maternal mortality in low-income countries, they are often limited for policymaking 
at national and subnational levels. This multisite study was designed to determine maternal 
mortality ratios (MMRs) and identify the risk factors for maternal deaths in referral health 
facilities in Nigeria.
Methods: A pretested study protocol was used over a 6-month period (January 1–June 30, 2014) 
to obtain clinical data on pregnancies, births, and maternal deaths in eight referral hospitals 
across eight states and four geopolitical zones of Nigeria. Data were analyzed centrally using 
univariate, bivariate, and multivariate statistics.
Results: The results show an MMR of 2,085 per 100,000 live births in the hospitals (range: 
877–4,210 per 100,000 births). Several covariates were identified as increasing the odds for 
maternal mortality; however, after adjustment for confounding, five factors remained signifi-
cant in the logistic regression model. These include delivery in a secondary health facility as 
opposed to delivery in a tertiary hospital, non-booking for antenatal and delivery care, referral 
as obstetric emergency from nonhospital sources of care, previous experience by women of 
early pregnancy complications, and grandmultiparity.
Conclusion: MMR remains high in referral health facilities in Nigeria due to institutional 
and patient-related factors. Efforts to reduce MMR in these health facilities should include 
the improvement of emergency obstetric care, public health education so that women can seek 
appropriate and immediate evidence-based pregnancy care, the socioeconomic empowerment 
of women, and the strengthening of the health care system.
Keywords: maternal death, maternal mortality ratio, emergency obstetric care, pregnancy 
care, tertiary hospital
Introduction
With a currently estimated maternal mortality ratio of 814 per 100,000 live births,1
Nigeria has one of the highest ratios of maternal mortality in the world. Recent estimates 
by the World Health Organization indicate that not only did the country not achieve 
Goal-5 of the Millennium Development Goals that sought to reduce maternal mortality 
ratio by 75% by 2015, but it also essentially witnessed a substantial increase in maternal 
deaths.2 This is probably due to the fact that over the last 10 years, the intermediate 
indicators for achieving safe motherhood have not changed in the country. The con-
traceptive prevalence rate has remained low at 10%;3 the rate of antenatal attendance 
by pregnant women has remained at 64%,4 while the skilled birth attendance of 33% 
is one of the lowest in sub-Saharan Africa.5 With these abysmal indicators of maternal 
and reproductive health care, it is not surprising that no significant achievements have 
been made over the past decade in reducing maternal mortality in Nigeria.
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Due to a poorly responsive health care system, most births 
in Nigeria occur in the homes of traditional birth attendants 
(TBAs) or in poorly managed private hospitals.6 When 
women in labor experience life-threatening complications, 
they are often referred to secondary and tertiary hospitals 
(referral hospitals) where they are managed as obstetric 
emergencies. The result may be maternal survival (near-miss 
cases) or death depending on the severity of the complication 
and the effectiveness and efficiency with which they are 
managed in the referral facilities. Consequently, most mater-
nal deaths occur in referral facilities in the country, while 
deaths in basic obstetric care facilities and private clinics 
are few and often not recorded.7 The near complete absence 
of official registration of births and deaths in the country 
means that data from referral hospitals are the only available 
source of information on rates and trends in maternal deaths 
in the country.
Over the past decade, several publications have reported 
high maternal mortality ratios (MMRs), calculated as 
the number of maternal deaths per 100,000 deliveries in 
referral hospitals in Nigeria.8–12 While reports from individual 
hospitals have helped to provide substantial insights into the 
nature of the problem, they are often limited for policymaking 
at national and subnational levels. The results are useful for 
reform in the hospitals but are limited in their use for health 
systems reform and the identification of national policies and 
programs for preventing maternal deaths. 
Thus, this study sought to determine MMRs and identify 
the risk factors for maternal deaths in referral hospitals in the 
country using the same period of analysis. To the best of our 
knowledge, this is one of the first multicenter comparative 
analysis of maternal deaths in referral facilities in Nigeria. We 
believe the results would be useful in designing policies and 
programs at the national and subnational levels for improving 
the quality of obstetric care and the management of obstetric 
complications that lead to maternal deaths in the country.
Methods
The study was a national multicenter study conducted in 
eight referral hospitals in eight states, in four out of the six 
geopolitical zones of the country. Data were collected from 
six secondary facilities and two tertiary hospitals.
The two tertiary hospitals were selected from the 
Northwest: Ahmadu Bello University Teaching Hospital, 
Kaduna and Aminu Kano Teaching Hospital, Kano. In 
contrast, the secondary care facilities were selected from 
the following three other zones: General Hospital, Ijaye, 
Abeokuta and Adeoyo Maternity Hospital in the Southwest; 
General Hospital, Minna, Niger State and Karshi Hospital, 
Abuja in the North central; and Central Hospital, Benin City 
and Central Hospital, Warri from the South south.
A pretested protocol was used to obtain information on 
births and deaths in the hospital over the period of 6 months 
(January 1–June 30, 2014) preceding the study. Detailed 
retrospective reviews of records were undertaken from the 
case notes of 5,262 deliveries by women presenting for 
intrapartum care in the hospitals during the 6-month period. 
The information was extracted from the case notes avail-
able in the medical records departments of the hospitals, as 
well as from the daily records in the maternity and delivery 
sections of the hospitals. These included women with normal 
deliveries as well as those presenting with all complications 
managed in the hospitals during the period. Data extracted 
from the case notes included general sociodemographic data, 
as well as clinical presentation, and the history of current 
and past obstetric outcomes. We particularly documented 
the total number of deliveries and live births as well as the 
total number of all maternal deaths from each hospital during 
the period. Additional methods used to identify the number 
of maternal deaths in the hospitals included review of daily 
delivery records, review of records in the surgical depart-
ments, as well as records from maternal death reviews in 
hospitals that conduct periodic reviews of maternal deaths.
Variables and measures
The outcome variable was maternal mortality expressed as a 
binary variable: woman alive and woman died. Independent 
variables included type of facility (tertiary and secondary), 
and individual characteristics: parity (0, 1, 2–4, and 5+), age 
(in single years, and 5-year grouping except for 12–19 years), 
occupation (employed, self-employed, unemployed, and stu-
dent), education (no formal education, primary, secondary, 
and tertiary), region (Northwest, North central, Southwest, 
and South south), and marital status (single mothers and 
married). Obstetric characteristics and history were book-
ing for antenatal care (not booked and booked), referred 
from another facility (not referred and referred), number of 
early pregnancy lost in the past (0, 1–3, 4+), experience of 
complications in the index pregnancy (yes and no), place 
of delivery (health facility, home/others), and mode of 
delivery (normal vaginal, cesarean section, others – ventouse, 
forceps, breech, and others).
Statistical analysis
Descriptive, bivariate, and multivariate analyses were 







































































Prevalence and determinants of maternal mortality in referral hospitals
Station, TX, USA) for windows. The characteristics of 
the study population and prevalence of maternal mortality 
were presented using percentages and absolute numbers. 
MMR was calculated as number of deaths due to maternal 
causes per 100,000 live births within the period. The bivari-
ate and multivariate analyses used logistic regression models 
to examine the unadjusted and adjusted odds ratios (ORs) 
of the association between the potential determinants and 
maternal mortality. The level of statistical significance (two-
tailed) was set at p,0.05. The multivariate analysis was not 
disaggregated by facilities due to the few cases of maternal 
death in some facilities. Some of the sociodemographic 
characteristics were not included in the multivariate model. 
For instance, there was only one case of death among women 
who were not in a union. Education had over 65% missing 
cases, so it was dropped from the analysis. Type of facility 
and region were highly correlated. Thus, separate models 
were estimated using each of them. The relationship between 
the independent variables and maternal death remained in the 
same direction (inverse or positive) and level of significance 
in the two models with slight difference in the ORs for each 
variable. Thus, only the table with type of facility is presented 
and the results for region are described.
Ethical approval
Ethical approval for the study was obtained from the World 
Health Organization and the National Health Research Ethics 
Committee (NHREC) of Nigeria (No. NHREC/01/01/2007-
16/07/2014, renewed in 2017 with NHREC 01/01/20047-
12/12/2017b). The Chief Medical Directors, Heads of 
Departments of the hospitals were informed of the purpose 
of the study, and approvals were obtained for the extraction 
of data from case files. They were assured of the confidential-
ity of information obtained. Only the hospitals that agreed 
to participate in the fully explained study were enlisted. 
Informed consent from the patients to review their case 




The distribution of the study population by facility and their 
background characteristics are presented in Table 1. The 
mean age of the mothers was 28.5 years (SD 5.5); 3.2% 
were ,19 years old, while 2.9% were over 39 years old. Many 
(31%) were nulliparous and 37.3% were multiparous (parity 
2–4). Most of the mothers completed secondary education 
(40%); were self-employed (50.4%); and 97.2% were in 
Table 1 Percentage distribution of the study population by facility 
and other selected characteristics
Characteristics Number %
Hospital 
Aminu Kano Teaching Hospital
Karshi General Hospital, Abuja
General Hospital, Minna
Ahmadu Bello University Teaching Hospital, Zaria
Adeoyo Maternity Hospital, Ibadan
Central Hospital, Benin City
















































































































































































































marital union. Close to 40% never booked for antenatal care 
(unbooked women), while 8.4% were referred from TBAs and 
homes. In the index pregnancy, 15.2% experienced complica-
tions, 98.6% delivered in health facilities, and the mode of 
delivery for most of the births was normal vaginal birth. 
MMR in each facility is shown in Table 2. There were 
5,262 births in the hospitals, out of which 4,363 (82.9%) 
were live births and 91 maternal deaths. Taken together, 
the MMR for the 6 months in the hospitals was 2,085 per 
100,000 live births. Extremely high MMR was recorded in 
all the facilities except Aminu Kano Teaching Hospital and 
Adeoyo Maternity Hospital where MMR was ,1,000 per 
100,000 live births.
The obstetric causes of maternal deaths in the health 
facilities are presented in Table 3. There were diverse and 
multiple causes of deaths, which varied widely between the 
health facilities. Overall, primary postpartum hemorrhage, 
eclampsia, obstructed labor, and puerperal sepsis were the 
leading causes of maternal mortality.
The prevalence of maternal deaths across the facilities 
and selected background characteristics of the mothers are 
shown in Table 4. Maternal deaths were highly prevalent 




















Notes: Missing cases: booking status: 692; referral: 672; age: 291; parity: 273; 
education: 3,374; occupation: 1,479; marital status: 1,066; early pregnancy loss: 
1,065; complications in index pregnancy: 1,317; place of delivery: 783; and mode 
of delivery: 788.
Table 2 MMRs by health facility






Aminu Kano Teaching Hospital 825 8 969
Karshi General Hospital, Abuja 234 6 2,564
General Hospital, Minna 380 16 4,210
Ahmadu Bello University 
Teaching Hospital
277 6 2,166
Adeoyo Maternity Hospital 912 8 877
Central Hospital, Benin City 1,036 31 2,992
State Hospital, Ijaye, Abeokuta 164 4 2,439
Central Hospital, Warri 535 12 2,243
Total 4,363 91 2,085
Abbreviation: MMR, maternal mortality ratio.
(58.8%), unreferred clients (76.2%), and multiparous mothers 
(41.6%). There were more maternal deaths in the South 
south (47.3%) and North central (24.2%) regions than in 
the Northwest (15.4%) and Southwest (13.2%) regions. 
More mothers who were self-employed (44.9%) or unem-
ployed (40.6) died from maternal causes than those who 
were employed (8.7%). More deaths were recorded among 
married mothers (98.8%) than their single counterparts 
(1.2%). About 36% of the mothers who died experienced 
early pregnancy loss in the past; 31% reported complica-
tions in the index pregnancy, while 23% of maternal deaths 
were among women who gave birth through elective and 
emergency cesarean section.
Bivariate and multivariate
A logit model was used to determine the predictors of mater-
nal mortality in the health facilities (Table 5). Column 1 
shows the bivariate model with the unadjusted OR for each 
predictor. The results indicate that early booking for antenatal 
care in the health facilities (OR 0.45, p,0.001) and no com-
plications in the index pregnancy (OR 0.38, p,0.001) were 
significantly associated with reduced risk of maternal death. 
In contrast, high odds of maternal mortality were significantly 
associated with delivery in secondary facilities, referred 
women, multiparity, grand multiparity, and unemployed 
mothers. Maternal mortality was also more likely among 
mothers who experienced $4 early pregnancy losses in the 
past, those who delivered at home or with a TBA, and among 
those who had a cesarean section.
At the multivariate level (column 2), all the variables were 
entered into the regression model to determine independent 
predictors of maternal mortality in the health facilities. The 
analysis showed that the odds of maternal mortality were 
over three times higher in the secondary facilities than in 
the tertiary hospitals (OR 3.80, p,0.05). The likelihood of 
death was 68% lower for mothers who booked for antenatal 
care than for those who did not (OR 0.32, p,0.01). Clients 
who were referred to the facilities from homes and TBAs 
were more likely to die than those who were not referred 
(OR 2.70, p,0.05). Relative to nulliparous mothers, those 
who had $1 birth before the index pregnancy were more 
likely to die; the odds significantly increased with higher 
parity. Experience of $4 early pregnancy losses increased 
the odds of maternal mortality (OR 7.98, p,0.01).
In the model with region (table not shown), the odds of 
maternal death were significantly higher in the North cen-
tral (OR 3.07, p,0.01) and South south (OR 2.04, p,0.05) 







































































Prevalence and determinants of maternal mortality in referral hospitals
a significant relationship remained for Northwest (OR 6.02, 
p,0.01) and became insignificant for South south. The 
relationship between maternal mortality and other variables 
remained significant and in the same inverse or positive 
direction, with slight differences in the ORs. 
Discussion
The objective of the study was to determine the prevalence 
and risk factors for maternal mortality in referral hospitals 
in Nigeria. The results show high MMRs in the eight 
hospitals, which are much higher than the reported mean 
maternal mortality ratio in the country.2 This is not surpris-
ing as these hospitals are designated to receive and manage 
obstetric referrals from primary health care settings and also 
to deal with severe complications of pregnancy. However, 
the MMRs reported in this study are much higher than 
those reported from similar health facilities in other low-
income countries,13–15 which suggest a particularly severe 
problem in the country.
The reported MMR in this study ranged between 877 per 
100,000 live births and 4,210 per 100,000 births; the mean 
MMR in the eight hospitals was 2,085 per 100,000 live 
births, while six out of the eight hospitals reported an MMR 
in excess of 2,000 per 100,000 live births. In contrast, several 
secondary and tertiary hospitals in Ghana report MMR 
values ,1,200 per 100,000 live births.16,17 Indeed, a report 
from the Tamale Teaching Hospital in Ghana revealed a 
decline in MMR by 74% from 1,870 per 100,000 births 
in 2006 to 493 per 100,000 in 2010, through a systematic 
approach by the hospital to address the problem of high rates 
of maternal mortality. Similar recent data from South Africa18 
reported a simmering MMR of 1,579 per 100,000 live births 
at the Petersburg Hospital in the Limpopo province, much 
lower than the average figure in this report. The high MMR 
in referral hospitals in this study is possibly indicative of the 
poor state of emergency obstetric care in referral hospitals 
in Nigeria, which have been reported in several previous 
publications.7,11,19–21 Thus, it is evident that poor quality emer-
gency obstetric care needs to be urgently addressed as part of 
efforts to reduce MMR in referral facilities in the country. 
Several factors were identified in this study as increasing 
the likelihood of maternal mortality. These include non-
booking for antenatal care, referral from lower level health/
non-health facilities, delivery in secondary health facilities as 
compared to tertiary facilities, multiparity, grand multiparity, 
and unemployment status. However, after controlling for 
confounding variables, delivery in secondary facilities, non-
booking status, referral from lower level health facilities, 
multiparity, grandmultiparity and past experiences of early 
pregnancy loss remained significant in the logistic regression 
model. In contrast, the results show that the odds of maternal 
death were significantly reduced by report of antenatal care 
attendance. Although previous reports have identified high 
MMRs in referral facilities in Nigeria,22,23 this is possibly the 
first report that shows higher MMR in secondary facilities 
as compared to tertiary hospitals using the same data set. 
Although both types of hospitals have traditionally provided 
emergency obstetric care in the country, there has been less 
attention devoted to providing human and infrastructural 
resources for care in secondary as compared to tertiary hos-
pitals. This may be due to the fact that tertiary hospitals are 
managed by the Federal Ministry of Health, while secondary 
hospitals are managed by States Ministries of Health that allo-
cate limited resources to health. Many Nigerian states often 
do not prioritize resource allocation to health, which accounts 
for the poor quality of maternal health care and emergency 
obstetric care in secondary care hospitals. The results of this 
study point to the need for Nigerian States to take steps to 
strengthen their health care systems, especially the delivery 
of emergency obstetric care in secondary health facilities.
Table 3 Distribution of maternal deaths by discharge diagnosis and facility
Discharge diagnosis (n) AKTH KGH GH ABUTH AMH CHB SHI CHW Total
Other causes** 14 13 2 12 41
Aspiration pneumonitis 2 2
Cephalopelvic disproportion 1 1 1
Eclampsia 2 6 10 1 19
Postpartum hemorrhage 4 1 6 8 2 21
Ruptured uterus 1 1 2
Puerperal sepsis 4 4
Total 8 6 16 6 8 31 4 12 91
Notes: **Other causes include anemia, sickle cell disease, ectopic pregnancy, antepartum hemorrhage, thromboembolism, acute renal failure, HIV/AIDS, disseminated 
intravascular coagulopathy, and meningitis.
Abbreviations: AKTH, Aminu Kano Teaching Hospital, Kano; KGH, Karshi General Hospital, Abuja; GH, General Hospital, Minna; ABUTH, Ahmadu Bello University Teaching 








































































As shown in this study, non-booking for antenatal care 
and the referral of women from health facilities after they 
experience complications in labor from other settings were 
significantly associated with increased risks of maternal 
death. Non-booking for antenatal and delivery care and late 
presentation in labor have repeatedly been reported as causes 
of delays that lead to maternal deaths in many parts of the 
country.22,24 Several demand and supply factors have been 
reported as reducing women’s access to antenatal, delivery, 
emergency obstetric, and postnatal care in various parts 
of the country. These include inability to pay for services, 
perceptions relating to unfriendly health providers, fear of 
medical interventions (in particular cesarean sections), cul-
tural beliefs, and difficulty with transportation among others. 
Efforts to address these bottlenecks and also provide substan-
tive education to women on the benefits of early booking for 
pregnancy care will reduce non-booking and delayed referral 
as intermediate determinants of maternal mortality.
The results of this study show that maternal sociodemo-
graphics and clinical variables, specifically grand multiparity, 
past experiences of early pregnancy loss, and maternal unem-
ployment featured as significant independent risk factors for 
maternal mortality. In particular, grand multiparity (. para 5) 
increased the odds of maternal mortality by nearly sevenfold, 
while women’s self-report of previous early pregnancy loss 
(.4 times) significantly increased the likelihood of maternal 
deaths eight times over women who have not experienced 
early pregnancy loss. This implies that efforts to reduce 
maternal deaths need to be concentrated in building the 
agency of women to handle all aspects of pregnancy care, 
especially to strategically handle women with previous 
pregnancies especially those with previous adverse birth 
outcomes. Some specific measures that need to be undertaken 
include the provision of maternal health education to women, 
the promotion of family planning, and provision of social 
safety nets (including free maternal health care) to ensure 
that women are not denied the benefits of evidence-based 
pregnancy care because of inability to pay for services.
The major strength of this study is its multicenter design 
and its involvement of multiple hospitals in different geo-
political zones in the country. This has allowed regional 
comparison of the results, permitting its generalization to 
the wider Nigerian health systems context. The results are 
not only usable for changing the management of maternal 
health care within the participating health facilities, they also 
have implications for the development of policies for the 
improvement of maternal health care and obstetric emergency 
care in the country.









































































































































Notes: Missing cases: booking status: 6; referral: 7; age: 3; parity: 2; education: 43; 
occupation: 22; marital status: 5; early pregnancy loss: 20; complications in index 







































































Prevalence and determinants of maternal mortality in referral hospitals
In contrast, the major limitation of the study is its retrospec-
tive design and the fact that all cases of obstetric complications 
and maternal deaths may not have been captured due to poor 
record keeping in the hospitals. However, we made specific and 
rigorous efforts to ensure accurate data collection in the eight 
participating hospitals. Indeed, the need to ensure accurate data 
collection influenced our concentration of data collection in the 
immediate preceding year of the study in order to reduce the 
potential for recall bias and data mishandling. In particular, we 
used multiple approaches to identify all cases of maternal deaths 
in the hospitals. Thus, we believe that the results are accurate 
and represent the current state of maternal health and the deliv-
ery of emergency obstetric care in the referral hospitals.
We conclude that the independent risk factors for high 
MMR in Nigeria’s referral hospitals include delivery in 
secondary health facilities, non-booking for pregnancy and 
delivery care, late referrals from nonhospital delivery outlets, 
and adverse maternal risk factors. Efforts to address these 
bottlenecks should include the improvement of emergency 
obstetric care in secondary care facilities, public health 
education so that women can seek appropriate and immediate 
evidence-based pregnancy care, and the socioeconomic 
empowerment of women. We believe that these reforms should 
be based on a systematic strengthening of the health care system 
in the country, so it can respond appropriately and effectively 
to the needs of women seeking emergency obstetric care.
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Notes: ***p,0.001; **p,0.01; and *p,0.05.
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